The use of chromium(III) nitrate nonahydrate (Cr(NO 3 ) 3 ·9H 2 O) as an efficient, mild and economical catalyst for the one-pot three-component Biginelli synthesis of 3,4-dihydropyrimidin-2-(1H)-one/thione derivatives in the reaction between β-keto esters (methyl or ethyl acetoacetate), aromatic aldehydes (benzaldehye derivatives) and urea or thiourea under thermal and solvent-free conditions with good yields and short reaction times is reported. The most benefits of this synthetic method include the use of an efficient, eco-friendly, inexpensive and non-toxic catalyst, as well as the solvent-free conditions. All products were characterized by 1 H NMR spectroscopy and melting point determination.
Introduction
In recent years, multicomponent domino reactions (MCRs) [1] [2] [3] [4] [5] have become useful tools for the synthesis of heterocyclic compounds due to a wide range of benefits including atom-economy, mild and environmentally friendly, low-cost and one-pot operation.
Organic compounds containing nitrogen heterocycles are important compounds in medicinal chemistry. Recently, Biginelli reactions 6 have attracted much interest in the synthesis of 3,4-dihydropyrimidin-2-(1H)-one/thione derivatives because of their special pharmaceutical and biological activities. For example, these compounds have found use as calcium channel blockers, α-1a-antagonists, 7 and also as antihypertensive, 8 anticancer, 9 anti-HIV, 10 antibacterial, antifungal, 
Results and Discussion
We describe herein an environmentally benign, one-pot three We have also examined the effect of temperature on the reaction outcome. Thus, various temperature values were tested, starting from rt to 90°C. The product yield steadily increased until a temperature value of 80°C. A higher amount of catalyst did not increase product yields (Table 1, entry 12). Therefore, our optimized conditions are the use of 20 mol% of catalyst at 80°C under solvent-free condition (Table 1, (Table 2) . A comparison between the catalytic activities of some of previously reported catalysts for the synthesis of 3,4-dihydropyrimidin-2-(1H)-one/thione derivatives is shown in Table 4 . This study reveals that chromium(III) nitrate nonahydrate has the potential to be an alternative eco-friendly, cost effective and environmentally benign catalyst for the Biginelli reaction. In addition, the use of solvent-free conditions with excellent yields and short reaction times are notable advantages of this present methodology. 
Experimental

General
The melting points of all compounds were determined using an Electro thermal 9100. 1 H NMR spectra were recorded on a Bruker DRX-400 Avance instrument using DMSO-d 6 as solvent. All reagents and solvents were purchased from Merck or Fluka and used without further purification.
General procedure for preparation of 3,4-dihydropyrimidin-2-(1H)-one/thione derivatives (4a-q)
A mixture of aldehyde derivatives (1, 1.0 mmol), urea/thiourea (2, 1.5 mmol) and ethyl/methyl acetoacetate (3, 1.0 mmol) was heated under solvent-free conditions at 80°C for the appropriate amount of time in the presence of Cr(NO 3 ) 3 ·9H 2 O (20 mol%). After reaction completion (monitored by TLC), the mixture was cooled to rt and cold water was added. The precipitate was separated by filtration and crystallized from ethanol to afford the pure products (4a-q). Spectral data of the products are presented below: ( 2H, 2s, 2NH ). (2H, 2s, 2NH). 
5-Ethoxycarbonyl-6-methyl-4-phenyl-3,4-dihydropyrimidin-2(1H)-one (4a)
M
5-Ethoxycarbonyl-6-methyl-4-phenyl-3,4-dihydropyrimidin-2(1H)-thione (4b)
5-Ethoxycarbonyl-6-methyl-4-(4-methoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one (4c)
5-Ethoxycarbonyl -6-methyl-4-(4-methoxyphenyl)-3,4-dihydropyrimidin-2(1H)-thione (4d)
5-Ethoxycarbonyl-6-methyl-4-(4-fluorophenyl)-3,4-dihydropyrimidin-2(1H)-one (4f)
5-Ethoxycarbonyl-6-methyl-4-(2-chlorophenyl)-3,4-dihydropyrimidin-2(1H) -one (4i)
5-Methoxycarbonyl-6-methyl-4-(4-nitrophenyl)-3,4-dihydropyrimidin-
2(1H)-one (4o)
